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1 INTRODUCTION

On behalf of the City of San Diego Public Utilities Department (City), Kleinfelder, Inc., has
prepared this Groundwater Monitoring Well Installation Report (Report) for nested groundwater
monitoring wells installed in the San Pasqual Valley, San Diego, California (Figures 1-3). The
purpose of the work described in this Report was to install two nested groundwater monitoring
wells (SP128 and SP129) to facilitate aquifer characteristic testing to evaluate the hydraulic
interaction between alluvium, weathered bedrock, and unweathered bedrock, to assess
groundwater quality and recharge, and to support the development of the Groundwater
Sustainability Plan.

This work was conducted using grant funding awarded under the 2017 Sustainable Groundwater
Planning Grant Program, authorized by Proposition 1. This work was performed in accordance
with Kleinfelder's Workplan and Specifications, Nested Monitoring Wells, dated October 16, 2019.
The rationale for well site selection is described in Kleinfelder's Well Siting Study Technical
Memorandum, Proposed Nested Groundwater Monitoring Wells, dated November 26, 2019.

Both wells are located on Assessor Parcel Number (APN) 242-100-10. SP128 was previously
designated as MW-3 in the Well Siting Study Technical Memorandum, then as MW-1 in the
Workplan and Specifications. SP128 is located on the Frank Konyn leasehold, owned by the City
of San Diego, and is bounded by San Pasqual Valley Soils compositing facility to the south and
Old Milky Way to the north (Figure 2). SP129 was previously designed as MW-5 in the Well Siting
Study Technical Memorandum, then as MW-2 in the Workplan and Specifications. SP129 is
located on the West Coast Turf leasehold, owned by the City of San Diego, in an area currently
used for agricultural equipment storage, and is bounded by West Coast Turf sod fields to the
south and Santa Ysabel Creek to the north (Figure 3).
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2 GROUNDWATER MONITORING WELL INSTALLATION

This section presents the locations and methods used to install nested groundwater monitoring
wells SP128 and SP129. The methods described in this section include permitting, utility
clearance, drilling, logging and sampling, geophysical logging, well installation, well development,
and surveying. Representative site photographs are included in Appendix A. The locations of
SP128 and SP129 can be seenin Figures 2 and 3, respectively. The well construction schematics
are shown in Figure 3 and 4.

2.1 PERMITS

Prior to commencing field activities, a monitoring well installation permit application (LMWP-
004262) was submitted to the County of San Diego Department of Environmental Health and
approved on November 22, 2019. A copy of the permit is included in Appendix B.

2.2 UTILITY CLEARANCE

Underground Service Alert of Southern California (USASC) was contacted to locate utility lines or
other underground obstructions in the proposed drilling areas. The proposed drilling locations
were visually inspected for evidence of subsurface utilities or potential buried infrastructure and
evaluated for drilling equipment accessibility and overhead utility hazards. Final bore locations
were initially excavated to 5 feet below ground surface (bgs) using a hand auger to confirm the
absence of potential shallow subsurface utilities.

2.3 DRILLING

The boreholes were advanced by Cascade Drilling (C-57 license number 1058336). SP128 was
drilled from January 14 through January 21, 2020 and SP129 was drilled from January 30 through
February 3, 2020. Cascade used a GeFCO 50K air rotary casing hammer (ARCH) drill rig to
advance the boreholes. The ARCH system consists of a non-rotating flush-threaded casing
driven in conjunction with a conventional air rotary drill string. Depth discrete formation cuttings
are cleared from the borehole by the bit rotation and air circulation. The generated cuttings and
water are discharged through a hose into a cyclone. The advanced drive casing is a heavy wall
flush-threaded pipe. For this project, a 12-inch diameter drive casing was used. The casing was
driven with a pneumatic or hydraulic drill-through casing hammer, which is rated up to 3,050 foot-
pounds of energy.
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At SP128, the drive casing was advanced to 195 feet bgs. From ground surface to 205 feet bgs,
the borehole was advanced with a 11 3-inch tricone bit. The bit was switched to a 6-inch air
hammer bit from 205 feet bgs to the bottom of the bore at 307 feet bgs. At SP129, the drive
casing was advanced to 118 feet bgs. From ground surface to 118 feet bgs, the borehole was
advanced with a 11 %-inch tricone bit. The bit was switched to a 6-inch air hammer bit from 118
feet bgs to the bottom of the borehole at 219 feet bgs.

During drilling of the bores, disturbed grab samples were collected for lithologic description and
preparation of a geologic boring log (Appendix C). Samples were logged by the on-site geologist
using the Unified Soil Classification System (USCS) and common rock nomenclature.
Representative small samples for the 5-foot intervals were preserved in chip trays. Discrete
samples were collected for particle size distribution from SP128 from 150 and 160 feet bgs and
from SP129 from 70 and 90 feet bgs (Appendix D).

The investigation derived wastes (IDW), such as cuttings and water produced during drilling were
discharged to the ground surface at the pre-determined locations in agreement with the lease-
holders and City of San Diego.

24 LITHOLOGIC OBSERVATIONS

The boreholes for each monitoring well were logged consistent with the USCS and common rock
nomenclature under the supervision of a State of California Professional Geologist. A summary
of the USCS logging is presented in the following table for both nested monitoring wells. Detailed
boring logs can be found in Appendix C. It should be noted that bedrock (identified as granitic
rock) was encountered at a much shallower depth in boring SP129 (115 feet bgs) than SP128
(200 feet bgs).

Table 1

Logging Classification

Bottom
Top Depth Depth USCS Sample Description

(bgs) ib sl Classification

0 9 SM Silty Sand
9 12 SP Poorly Grade;d Sand with
Silt
12 18 SM Silty Sand
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Table 1 (continued)

Logging Classification

Bottom
Top Depth USCS oy
(bgs) Depth Classification Sample Description
(bgs)
18 20 SP Poorly Gra%?lg Sand with
20 23 CL-ML Silty Lean Clay
23 39 SP Poorly Gra%?l? Sand with
Lean Clay with Silt and
39 43 CL Sand
43 49 SC Clayey Sand with Silt
49 73 SM Silty Sand
73 120 SP-SM Poorly Gra%cieI? Sand with
120 131 SC Clayey Sand with Gravel
131 150 SM Silty Sand with Gravel
Poorly Graded Sand with
150 165 SP Gravel
165 185 SM Silty Sand with Gravel
185 200 -- Weathered Granitic Rock
200 307 -- Granitic Rock
0 24 SM Silty Sand
Lean Clay with Sand and
24 28 CL Gravel
28 31 SC Clayey Sand
Gravelly sand with minor
31 35 SP clay
35 42 SC Sandy lean clay
42 53 SP Poorly Graded Sand
Poorly Graded Gravel with
53 63 GP Sand
Poorly Graded Sand and
63 95 SP Gravel
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Table 1 (continued)

Logging Classification

Bottom
Top Depth USCS oy
(bgs) I(Jg gg; Classification SR A R
Highly Weathered Granitic
95 115 - Rock
115 219 -- Granitic Rock

Notes: -- indicates there is not a soil classification per USCS
2.5 GEOPHYSICAL LOGGING

After the total borehole depths were reached, geophysical logging was performed by Pacific
Surveys in SP128 on January 29, 2020 and in SP129 on February 4, 2020. Logging was
performed from the base of the drive casing to the total borehole depth. The following geophysical
logging methods were used: caliper, deviation, heat flow, gamma ray, and acoustic televiewer
(ATV). Results of the geophysical logging is included in Appendix E. The results of the gamma
ray logging is shown on Figures 6 and 7.

2.6 GROUNDWATER MONITORING WELL INSTALLATION

The drilling logs (lithologic and geophysical) were reviewed by a California-licensed Professional
Hydrogeologist. The final well construction details were designed and were created consistent
with the Workplan and Specifications (Kleinfelder, 2019). Monitoring wells SP128 and SP129
were constructed consistent with State of California DWR Bulletins 74-81 and 74-90 monitoring
well requirements (DWR, 1981 and 1991, respectively).

Monitoring well SP128 was constructed as a nested well within three distinct groundwater bearing
zones. SP128 was constructed with flush-threaded, 2-inch inner diameter (ID), schedule-40
polyvinyl chloride (PVC) casings, with factory-cut 0.020-inch slotted PVC well screen. The
individual well casings are designated as SP128A (shallow), SP128B (intermediate), and SP128C
(deep).

The deep groundwater bearing zone was screened from 225 feet bgs to 300 feet bgs (SP128C).
The annular space around the well screen was filled with a sand filter pack composed of #3
Monterey sand that extended approximately 2 feet above the top of the screen interval. An
approximately 10-foot thick hydrated bentonite-pellet and No. 60 sand mix seal was placed above
the sand interval to provide a seal between the filter pack and the overlying grout.
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The intermediate well was placed 2 feet above the annular seal with a screen section that
extended from 190 feet bgs to 200 feet bgs (SP128B). The annular space around the intermediate
well screen was filled with sand filter pack composed of #3 Monterey sand followed by an
approximately 15-foot thick hydrated bentonite-pellet and No. 60 sand mix seal.

The shallow well was placed 7 feet above the intermediate annular seal with a screen section that
extended from 145 feet bgs to 165 feet bgs (SP128A). The annular space around the shallow
well screen was filled with sand filter pack composed of #3 Monterey sand followed by an
approximately 9-foot thick hydrated bentonite-pellet and No. 60 sand mix seal. The remaining
annulus was filled with a Portland cement grout mixture containing approximately 5 percent
bentonite by weight. During pumping of the grout mixture, the grout began to enter the formation
surrounding the borehole at approximately 77 feet bgs. To inhibit the grout from continuing to
enter the formation, hydrated bentonite pellets were pumped into the borehole from approximately
72 to 77 feet bgs. Grout was then pumped into the borehole and the remaining annulus was filled
from 2 to 72 feet bgs.

Monitoring well SP129 was constructed as a nested well within two distinct groundwater bearing
zones. SP129 was constructed with flush-threaded, 2-inch ID) schedule-80 PVC casings, with
factory-cut 0.020-inch slotted PVC well screen. The individual well casings are designated as
SP129A (shallow) and SP128B (deep).

The deep groundwater bearing zone was screened from 130 feet bgs to 215 feet bgs (SP129B).
The annular space around the well screen was filled with a sand filter pack composed of #3
Monterey sand that extended approximately 2 feet above the top of the screen interval. An
approximately 10-foot thick hydrated bentonite-pellet and No. 60 sand mix seal was placed above
the sand interval to provide a seal between the deep zone and the overlying shallow zone.

The shallow well was placed 5 feet above the deep zone annular seal and contained a screen
that was set from 95 feet bgs to 105 feet bgs (SP129A). The annular space around the shallow
well screen was filled with a sand filter pack composed of #3 Monterey sand. Upon removal of
the hammered casing, the formation native material collapsed on top of the sand filter pack from
93 feet bgs to 85 feet bgs (about 8 feet). A 10-foot thick hydrated bentonite-pellet and No. 60
sand mix seal was placed above the native material. The remaining annulus was filled with a
Portland cement grout mixture containing approximately 5 percent bentonite by weight. During
pumping of the grout mixture, the grout began to enter the formation surrounding the borehole at
approximately 21 feet bgs. To inhibit the grout from continuing to enter the formation, hydrated

20182085.012A/SDI20R108082 Page 6 of 10 April 2, 2020

© 2020 Kleinfelder www.kleinfelder.com


http://www.kleinfelder.com/

bentonite pellets were pumped into the borehole from approximately 16 to 21 feet bgs. Grout was
then pumped into the borehole and the remaining annulus was filled from 3 to 16 feet bgs.

For both SP128 and SP129, a 10-inch steel, above ground, circular “stove pipe” style well
protective casing with lockable cover was installed for the protection of the wells at the surface.
The protective casing was embedded within the boreholes to a depth of three feet below ground
surface and extends three feet above ground surface. The protective casing for each of the wells
was set in ready-mix concrete that was created as a pad four feet by four feet and four inches
thick. The pad was sloped in all directions away from the well to allow drainage away from the
protective casing. Additionally, sand was added inside the protective casing to both stabilize the
well casing and discourage the formation of nests from insects. Four steel bollards were also
installed at each corner of the concrete pads and installed at least two feet bgs and at least three
feet above ground surface. The bollards were embedded in and filled with concrete. Both the
bollards and the protective casings were factory-painted yellow with exterior all-weather paint.
Each of the individual nested wells in both SP128 and SP129 were outfitted with protective caps
that were labeled with the correct distinction of shallow, intermediate, and/or deep and notched in
the northward direction.

The schematics of each monitoring well, depicting the individually nested wells, are presented in
Figures 4 and 5.

2.7 MONITORING WELL DEVELOPMENT

On February 4 and 5, 2020 (a minimum of 48 hours after installation), SP128 was developed by
the “surge and bail” method followed by airlifing and subsequent pumping. SP129 was
developed using the same method on February 13 and 14, 2020.

The development procedure for the nested wells included measuring the depth to groundwater in
the well and calculating the volume of water within the well casing. The wells were surged using
a surge block at 5-foot intervals within the saturated portion of the screened intervals for
approximately 15 minutes for each 5-foot interval. After surging was complete, the wells were
bailed to remove sediments, airlifted to remove additional entrained sediment, and then pumped
to remove turbid groundwater. Indicator parameters (pH, temperature, turbidity, and electrical
conductivity) were monitored, and observations of visual clarity of extracted water were made to
evaluate the progress of development. The purge volume, values of indicator parameters, and
estimated recharge rate recorded during well development are included in Appendix F.
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Final values and approximate volumes of groundwater extracted are presented in the following

table.
Table 2
Well Development Final Readings
. . Dissolved
Well ID Gallons Tempoerature pH Conductivity 0, ORP | Turbidity
Removed (°C) (ms/cm)
(mg/L)
SP128A 755 21.20 7.22 1.42 1.40 100 5.82
SP128B 115 22.01 717 0.876 1.68 136 5.47
SP128C 200 22.22 7.65 0.649 2.36 -16 4.45
SP129A 425 22.29 6.93 2.16 5.41 135 4.08
SP129B 150 22.58 6.98 217 2.57 104 4.04

2.8 WELL SURVEYING

The wells were surveyed by the City of San Diego, Public Works Department on February 21, 2020.

The survey points included the tops of each well casing on the northern sides, the four corners on top

of each concrete pad, and four points on the ground surface adjacent to the concrete pads. The

survey report is included in Appendix G.
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3 LIMITATIONS

This Report was prepared in a manner consistent with that level of care and skill ordinarily
exercised by other members of Kleinfelder's profession practicing in the same locality, under
similar conditions and at the date the services are provided. Kleinfelder’'s conclusions, opinions,
and recommendations are based on a limited number of observations and data. It is possible that
conditions could vary between or beyond the data evaluated. Kleinfelder makes no other
representation, guarantee, or warranty, express or implied, regarding the services,
communication (oral or written), report, opinion, or instrument of service provided.

This Report may be used only by the Client and the registered design professional in responsible
charge and only for the purposes stated for this specific engagement within a reasonable time
from its issuance, but in no event later than two years from the date of the Report. If the Client
makes any changes to the plans and specifications, the Client must obtain written approval from
Kleinfelder’s engineer that such changes do not affect the recommendations. Failure to do so will
vitiate Kleinfelder's recommendations.
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Photograph 1 - ARCH drill rig setup at SP128.

Photograph 2 - ARCH drill rig setup at SP128.
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Photograph 3 - Well installation at SP128.

Photograph 4 - Removing conductor casing at SP128 during well installation.
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Photograph 5 - SP128 surface completion.

Photograph 6 - ARCH drill rig set up at SP129, during well installation.
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Photograph 7 - Optical televiewer equipment used for geophysical borehole logging.

Photograph 8 - Air lift piping during well development.
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Photograph 9 - SP129 surface completion

Photograph 10 - SP128 chip tray 5 to 100 feet
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Photograph 11 - SP128 chip tray 105 to 200 feet.

Photograph 12 - SP128 chip tray 205 to 300 feet.
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Photograph 13 - SP129 chip tray 5 to 100 feet.

Photograph 14 - SP129 chip tray 105 to 200 feet.
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Photograph 5 - SP129 chip tray 205 to 215 feet.
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PERMIT #: LMWP-004262
A.P.N. #: 242-100-10
EST #: None

RS 4

) 9o
COUNTY OF SAN DIEGO
DEPARTMENT OF ENVIRONMENTAL HEALTH
LAND AND WATER QUALITY DIVISION
MONITORING WELL PROGRAM

MONITORING WELL CONSTRUCTION PERMIT

SITE NAME: SAN PASQUAL VALLEY

SITE ADDRESS: 0 SAN PASQUAL VALLEY, ESCONDIDO 92027
PERMIT FOR: CONSTRUCTION OF MONITORING WELLS (2)
PERMIT APPROVAL DATE: 11/22/2019

PERMIT EXPIRES ON: 3/21/2020

RESPONSIBLE PARTY: CITY OF SAN DIEGO

PERMIT CONDITIONS:

1. Wells must have a minimum 3-foot concrete surface seal. The surface seal
shall consist of concrete able to withstand the maximum anticipated load without
cracking or deteriorating. The concrete should meet Class A specifications of a
minimum 4000-pound compressive strength. Bentonite slurries are not an
acceptable annular sealing material in the unsaturated zone.

2. All water and soil resulting from the activities covered by this permit must be
managed, stored and disposed of as specified in the SAM Manual in Section 5, II,
D-4. In addition, drill cuttings must be properly handled and disposed in compliance
with the Stormwater Best Management Practices of the local jurisdiction.

3. Within 60 days of completing work, submit a well construction report, including all
well and/or boring logs and laboratory data to the Well Permit Desk. This report
must include all items required by the SAM Manual, Section 5, Pages 6 & 7.

4. This office must be given 24-hour notice of any drilling activity on this site and
advanced notification of drilling cancellation. Please contact the Well Permit Desk
at (858) 505-6688.

NOTE: This permit does not constitute approval of a work plan as defined in
Section 2722 of Article 11 of C.C.R,, Title 23. Work plans are required
for all unauthorized release investigations in San Diego County.

APPROVED BY: DATE: 11/22/2019
JON SENAHA




PERMIT APPLICATION
GROUNDWATER
AND VADOSE MONITORING WELLS

AND EXPLORATORY OR TEST BORINGS

OFFICE USE ONLY
PERMIT LMwP# 004262

SAM CASE Y/N # None
DATE RECEIVED: 11/20/2019
FEE PAID: $609.00

CHECK # Online

A. RESPONSIBLE PARTY City of San Diego

E-mail carlsons@sandiego.gov

(The person, persons, or company responsible for the construction, maintenance, and destruction of the proposed borings and/or wells.)

Mailing Address 525 B Street, Suite 300, MS 906

City San Diego State CA Zip 92101

Contact Person Sandra Carlson

Phone 619-533-4235

Ext.

B. SITE ASSESSMENT PROJECT NUMBER - IF APPLICABLE #

C. CONSULTING FIRM Kleinfelder
Mailing Address 550 West C St., Suite 1200

City San Diego

State CA Zip 92101

Contact Name Paul Atkinson
Mailing Address 1333 W 9 St.

909-946-1605 Ext.

Phone

Registered Professional Jake Lippman Phone 619-831-4677 Registration #9127(PG)
E-mail jlippman@kleinfelder.com
Contact Person Jake Lippman Phone 619-831-4677 Ext Email
jlippman@kleinfelder.com

D. DRILLING COMPANY Cascade C57#1058336

E-mail patkinson@cascade-env.com
City Upland

State CA Zip 91786

E. CONSTRUCTION INFORMATION

TYPE OF WELLS/ BORINGS TO
BE CONSTRUCTED

NUMBER OF WELLS TO BE

DESTROYED Filter Pack Silica Sand

1BD

[J Destruction
Drilling Method

L1 Auger

] Direct Push

] Other

MATERIALS TO BE USED

Cement Grout
Borehole diameter 6-12”

Air Rotary
] Sonic
[ Percussion

PROPOSED CONSTRUCTION

CASING SEAL/BORING Estimated Groundwater Depth:
# BACKFILL 60 ft.
Groundwater 2 Not Applicable [J Neat Cement Estimated Depth of Boring:
] Vadose - Type PVC ] Cement & Bentonite 300 ft
O Boring L Gauge Sch 40 LI Sand-Cement Concrete Sg 0to3
1 Soil Va Diameter 3XZ ] Bentonite ’ - -
por — , .
Screen Size TBD Other Annular Seal: ____to
] Other - .
Sand/Bentonite Filter Pack: to
Chip Seals and )
Perforation: to

NOTE: See attached well
construction diagram for
above intervals.

DRILLER’S SIGNATURE

| agree to comply with the requirements of the current Site Assessment and Mitigation Manual, and with all ordinances and
laws of the County of San Diego and the State of California pertaining to well/boring construction and destruction.

DATE 11/20/2019

SI\LWQ\WELL PROGRAM\Monitoring Wells\Applications (Rev. 7-2019) Page 1 of 3

County of San Diego Department of Environmental Health
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Within 60 days of completion, | will furnish the Monitoring Well Permit Desk (858) 505-6688 with a complete well/boring log.
| will certify the design and construction or destruction of the well/borings in accordance with the permit application.

PG/RCE/CEG SIGNATURE J&Z/(@ L/,}Q,UM&M DATE  11/20/19

F. SITE INFORMATION - A Property Owner Consent agreement is required for all applications, except for onsite,

open LOP/SAM site assessment cases, Caltrans properties and military properties. Submit a separate sheet for
additional parcels.

ASSESSOR’S PARCEL NUMBER 242-100-10
Site Name

Site Address City Escondido Zip 92027

PROPERTY OWNER City of San Diego

Phone 619-533-4235 Ext. Fax
Mailing Address 525 B Street, Suite 300, MS 906 City San Diego State CA Zip 92101
NUMBER OF WELLS 2 TYPE OF WELLS Monitoring

2. ASSESSOR’S PARCEL NUMBER

Site Address City Zip
PROPERTY OWNER

Phone Ext. Fax

Mailing Address City State Zip
NUMBER OF WELLS TYPE OF WELLS

G. QUESTIONNAIRE: Please answer all applicable questions completely and submit any required
supportive documentation.

1. What is the purpose of the well/boring investigation?

O a. Part of an ongoing site assessment case in which a government regulator is the lead agency.
If yes, indicate which government regulator is the lead agency and the case number.

1 Department of Environmental Health
[0 Regional Water Quality Control Board

[0 Department of Toxic Substances Control

O b. Part of a Phase | investigation for property ownership transfer.
O c. Geotechnical investigation for proposed construction or land stabilization.
d. Other: Aquifer Characterization Study

S:\LWQ\WELL PROGRAM\Monitoring Wells\Applications (Rev. 7-2019) Page 2 of 3 County of San Diego Department of Environmental Health




2. If wells are to be destroyed, provide a description of method of destruction

3. Are you proposing a variation from current SAM Manual Requirements for the construction or
destruction of borings, Vadose and/or Groundwater Monitoring Wells? If yes, specify these variations and
include a wellconstruction diagram and all required supporting documentation. Refer to the SAM Manual
Appendix B for monitoring well guidelines. Yes [ No

S:\LWQ\WELL PROGRAM\Monitoring Wells\Applications (Rev. 7-2019) Page 3 of 3 County of San Diego Department of Environmental Health
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OFFICE FILTER: SAN DIEGO

PROJECT NUMBER: 20182085.012A

STFANDARD GINT_LIBRARY.

master_2018

gINT FILE: KIf_gint

PLOTTED: 02/18/2020 11:02 AM BY: MPalmer

2018.GLB [ENV-LEGEND 1 (GRAPHICS KEY) WITH USCS]

gINT TEMPLATE: E:KLF

SAMPLE/SAMPLER TYPE GRAPHICS

SIEVE

GROUND WATER GRAPHICS
WATER LEVEL (level where first observed)

v

¥ WATER LEVEL (level after exploration completion)
Y  WATER LEVEL (additional levels after exploration)
Ay OBSERVED SEEPAGE

NOTES

e The report and graphics key are an integral part of these logs. All
data and interpretations in this log are subject to the explanations and
limitations stated in the report.

® Lines separating strata on the logs represent approximate
boundaries only. Actual transitions may be gradual or differ from those
shown.

® No warranty is provided as to the continuity of soil or rock conditions
between individual sample locations.

® | ogs represent general soil or rock conditions observed at the point
of exploration on the date indicated.

® |n general, Unified Soil Classification System designations
presented on the logs were based on visual classification in the field
and were modified where appropriate based on gradation and index
property testing.

® Fine grained soils that plot within the hatched area on the Plasticity
Chart, and coarse grained soils with between 5% and 12% passing the
No. 200 sieve require dual USCS symbols, ie., GW-GM, GP-GM,
GW-GC, GP-GC, GC-GM, SW-SM, SP-SM, SW-SC, SP-SC, SC-SM.

® |f sampler is not able to be driven at least 6 inches then 50/X

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)

by WELL-GRADED GRAVELS,
GW

COARSE GRAINED SOILS (More than half of material is larger than the #200 sieve)

SANDS |[1=Cc<3

°
°

T 5 5 5 9
N 33
°

°
B3O

LITTLE OR NO FINES

CLEAN |Cu>4 and .' GRAVEL-SAND MIXTURES WITH
© | GRAVEL |1=Cc<3 By LITTLE OR NO FINES
3 | WITH =
o | <5% J POORLY GRADED GRAVELS,
$ | FNes |Cus4and/ N (MY @p | GRAVEL-SAND MIXTURES WITH
o or1:Ce>3 B, LITTLE OR NO FINES
§ ° WELL-GRADED GRAVELS,
= * L8 GW-GM | GRAVEL-SAND MIXTURES WITH
S Cu24 and [® LITTLE FINES
< 1<Ces3 WELL-GRADED GRAVELS,
2 |GRAVELS Y 1 cw-cc | GRAVEL-SAND MIXTURES WITH
S | WITH o LITTLE CLAY FINES
B | 5%TO e
& 2% \ POORLY GRADED GRAVELS,
o | FINES 5 10| GP-GM | GRAVEL-SAND MIXTURES WITH
S Cu<4 and/ [ell[ LITTLE FINES
- or -Ce>3 p POORLY GRADED GRAVELS,
w )° GP-GC | GRAVEL-SAND MIXTURES WITH
s s LITTLE CLAY FINES
c
@ bN\J
S d0  om SILTY GRAVELS, GRAVEL-SILT-SAND
2 DI T MIXTURES
2 ®| D
< |GRAVELS &
A | WITH > 6o CLAYEY GRAVELS,
W o12% GRAVEL-SAND-CLAY MIXTURES
3 | FiNES g
© 7 Ge.GM | CLAYEY GRAVELS,

ozl GRAVEL-SAND-CLAY-SILT MIXTURES
o WELL-GRADED SANDS,
CLEAN |Cu=6and |-lo0od  gw SAND-GRAVEL MIXTURES WITH

o ; cas. > Menes. | WITH
indicates number of blows required to drive the identified sampler X 3
; : " ; o <5% POORLY GRADED SANDS,
inches with a 140 pound hammer falling 30 inches. 7] FINES Cu<6 and/ SP SAND-GRAVEL MIXTURES WITH
ABBREVIATIONS B or 1-Cc>3 LITTLE OR NO FINES
WOH - Weight of Hammer < FSoIT
WOR - Weight of Rod c WELL-GRADED SANDS,
S coc[|{[| SW-SM | SAND-GRAVEL MIXTURES WITH
5 Cuz6 and poolf LITTLE FINES
= < < l°.°
5 1=Ces3 [0 WELL-GRADED SANDS,
% | SANDS / SW-SC | SAND-GRAVEL MIXTURES WITH
° WITH NS LITTLE CLAY FINES
5 | 5%TO
= 12% POORLY GRADED SANDS,
& | FINES SP-SM | SAND-GRAVEL MIXTURES WITH
3 Cu<6 and/ LITTLE FINES
S or 1-Ce>3 POORLY GRADED SANDS,
=t SP-SC | SAND-GRAVEL MIXTURES WITH
° LITTLE CLAY FINES
S
E SM SILTY SANDS, SAND-GRAVEL-SILT
S MIXTURES
Z | sANDS
» | WITH> sc CLAYEY SANDS,
g 12% SAND-GRAVEL-CLAY MIXTURES
< | FINES
/2]
Al CLAYEY SANDS, SAND-SILT-CLAY
Al SC-SM | mixTURES
| | | ML INORGANIC SILTS AND VERY FINE SANDS, SILTY OR
% CLAYEY FINE SANDS, SILTS WITH SLIGHT PLASTICITY
9 © CcL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY
6 5 s SILTS_ AND _CL_AYS CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
Nnwc? (Liquid Limit ||| CL-ML |NORGANIC CLAYS-SILTS OF LOW PLASTICITY, GRAVELLY
el 2 less than 50) - CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
Yo 5o - oL ORGANIC SILTS & ORGANIC SILTY CLAYS OF
E =8 — LOW PLASTICITY
gew MH INORGANIC SILTS, MICACEOUS OR
OC-ag SILTS AND CLAYS DIATOMACEOQUS FINE SAND OR SILT
wo = > AND CL/ / INORGANIC CLAYS OF HIGH PLASTICITY, FAT
Z= (Liquid Limit / CH
L % 50 or greater) CLAYS
z ] on ORGANIC CLAYS & ORGANIC SILTS OF
MAA MEDIUM-TO-HIGH PLASTICITY
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Date Begin - End: 1/14/2020 Drilling Company: Cascade BORING LOG SP128
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
- o} o| g
2le £ gl a |2 Latitude: 33.09006° N
RS 5 gl &1 3 Longitude: -116.96407° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ | ol @ g9 2
128 & |83 = |%
g|=|§ & gz| o |8
o |a|n n xZ| @ |O Lithologic Description
1:F1] Silty SAND (SM): fine to medium-grained, brown (7.5YR 5/3), moist
5_
i Poorly Graded SAND with Silt (SP): fine to medium-grained, brown, moist
10
i Silty SAND (SM): fine-grained, dark brown (10Y 3/3), moist, micaceous
154 5
£
N Silty lean clay layer from 16 to 17 feet
12
3
4 O
>
il
4 o
4
20 < - - - . —_—
Silty lean CLAY (CL-ML): low plasticity, very dark grayish brown (10Y 3/2), moist, micaceous
] Poorly Graded SAND with Silt (SP): fine to coarse-grained, olive brown (2.5Y 4/4), moist, micaceous
25—
30—
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Date Begin - End: 1/14/2020 Drilling Company: Cascade BORING LOG SP128
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
o RIS
o [0] [ £ .
2le £ gl a |2 Latitude: 33.09006° N
RS 5 gl & |2 Longitude: -116.96407° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
| ol @ 9] 2 ™ 2
s |lgle o 37| = | &
g|=|§ & gx|lo|cg
o |a|n n xZ| @ |O Lithologic Description
~..] Poorly Graded SAND with Silt (SP): fine to coarse-grained, olive brown (2.5Y 4/4), moist, micaceous
i 7 Lean CLAY with Silt and Sand (CL): low plasticity, very dark grayish brown (2.5Y 3/2), moist, micaceous
40— /
~ / -~ / __________________________________________
</ Clayey SAND with Silt (SC): fine-grained, low plasticity, very dark brown (10YR 2/2), moist
45—
i Silty SAND (SM): fine to medium-grained, very dark gray (10YR 3/1), moist
50 5
£
4 €
©
I
12
3
4 O
>
il
4 o
4
55— <
] some lean clay present from 55 to 57 feet
60—
becomes black (10YR 2/1)
65— .
becomes dark grayish brown (2.5Y 4/2)
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Date Begin - End: 1/14/2020 Drilling Company: Cascade BORING LOG SP128
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
- o} o| g
2le £ gl a |2 Latitude: 33.09006° N
T8 5 gl & |2 Longitude: -116.96407° W
Q | == P4 S =) © Surface Condition: Bare Earth
~ | ol 2@ so| @ | &
128 & |83 = |%
g|=|§ & gz| o |8
o |a|n n xZ| @ |O Lithologic Description
1.F1] Silty SAND (SM): fine to medium-grained, very dark gray (10YR 3/1), moist
g becomes gray (2.5Y 5/1) and increase in fine-grained sand
slow drilling
] Poorly Graded SAND with Silt (SP-SM): fine to coarse-grained, sub-angular to sub-round, dark gray (2.5Y 4/1),
g moist
75—
] fine-grained gravel present, increase in coarse-grained sand
] hard drilling
80— _ .
biotite and quartz grains present
AVA
87 g becomes wet and dark gray (10YR 4/1)
N gravel in cuttings
12
3
4 O
>
il
4 ©
4
90— < ,
becomes gray (2.5Y 6/1) with gravel
95—
] clay present in cuttings
100
becomes a clayey sand from approx 100 to 103 feet
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Date Begin - End: 1/14/2020 Drilling Company: Cascade BORING LOG SP128
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
- o} o| g
2le £ gl a |2 Latitude: 33.09006° N
RS 5 gl &1 3 Longitude: -116.96407° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ | ol @ g9 2
£ |g|e = 3t | = | &
g|=|§ & gx|lo|cg
o |a|n n xZ| @ |O Lithologic Description
~ | Poorly Graded SAND with Silt (SP-SM): fine to coarse-grained, sub-angular to sub-round, dark gray (2.5Y 4/1),
g moist
becomes dark gray (2.5Y 3/1)
] gravel up to 1.5"
110
115
] gravel up to 2"
120 5 | Clayey SAND with Gravel (SC): fine to coarse-grained, sub-angular to sub-round, medium plasticity, black (2.5Y
4 E 2.5/1), wet
I
12
3
4 O
>
il
4 o
4
125 < . ) )
becomes more fine to medium grained
130— 69 ;
2%, more clay content, micaceous
i BLEI] Silty SAND with Gravel (SM): fine to coarse-grained, sub-angular 0 sub-round, black (2.5Y 2.5/1), wet
i a1
ZZ T4 injected water
i o
135 K .
Pl water production approx. 25-30 gpm
i ) I} increase in gravel
1 SRo
i S10h
il
A oD
X
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T.Cisney

WGS84 - NAVD88

Drilling Company: Cascade BORING LOG SP128
Drill Crew: John, Thomas, Javier
Drilling Equipment: GeFCO 50K Hammer Type: Auto

Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
o SIS
3 3 ol E | Latitude: .
2le IS Q a S atitude: 33.09006° N
R EA RS 5 g &2 Longitude: -116.96407° W
Qo |=|= Zz > o |w Surface Condition: Bare Earth
~ | ol <@ [} 2 o Q
s |lgle =3 37| = | &
S|E|E| & |sz|o|¢8
o |a|n n xZ| @ |O Lithologic Description
o ﬁ Silty SAND with Gravel (SM): fine to coarse-grained, sub-angular to sub-round, black (2.5Y 2.5/1), wet
g )‘_ gravel is approx. 60% quartz and 40% mafics
‘ol 1§ mafics include biotite and hornblende, some biotite is incorporated into the quartz grains
145—

5
£
4 €
©
T
12
[2]
©
4 O
=
s
4 0
o
160 < 8
165
170

o)
TR

T

Poorly Graded SAND with Gravel (SP): fine to coarse-grained, sub-angular to sub-round, olive brown (2.5Y 4/3),

wet, gravel up to 2", micaceous. Quartz 50%, Mafics 50%
water production 100 gpm

increase in coarse material

gravel up to 3"

Silty SAND with Gravel (SM): fine to coarse-grained, sub-angular to sub-round, brown, wet, possible weathered

rock
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Date Begin - End:
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Hor.-Vert. Datum:

1/14/2020

T.Cisney

WGS84 - NAVD88

Drilling Company: Cascade BORING LOG SP128
Drill Crew: John, Thomas, Javier
Drilling Equipment: GeFCO 50K Hammer Type: Auto

Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
3 3 ol g .
Ll € ol 2 | & Latitude: 33.09006° N
RS 5 gl &1 3 Longitude: -116.96407° W
Qo [=|= P4 EI =) © Surface Condition: Bare Earth
Slelgl ¢ |EB|E |2
S | £|g =3 Q -~ [o¥
8 |E|5 & sZ|l 2|2
o |a|n n xZ| @ |O Lithologic Description
1:F1] Silty SAND with Gravel (SM): fine to coarse-grained, sub-angular to sub-round, brown, wet, possible weathered
_ rock
cuttings become very muddy (possible lean clay), little recovery
T significant decrease in water production
i water production stops
180— becomes dark brown (10YR 3/3) and fine-grained, very micaceous
i water production approx. 100 gpm
185— WEATHERED GRANITIC E()T:I(fﬁe:g rai nzd,_m;dmm_ pEch@,Eaﬁ( aoWn,_ wzt,_mEaFe(EST excavates as SC
4 to SM
190— g water production approx. 30-40 gpm
15
I
12
3
10
>
il
4 °
4
195 <
20077 5] GRANITIC ROCK: sub-angular, black, gray, and white, wet
— /5| water production approx. 10-20 gpm
Voo
i ‘\'_\’j‘\ quartz 60%, mafics 40%
. \ I',/\’
T
o
2057 ‘\'_\’:‘\ increase in mafic content, 50%
. \ |_'/‘I
Y
Y
4 Y
i Y
Y
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Hor.-Vert. Datum:
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T.Cisney

WGS84 - NAVD88

Drilling Company: Cascade BORING LOG SP128
Drill Crew: John, Thomas, Javier
Drilling Equipment: GeFCO 50K Hammer Type: Auto

Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
- 5 §| 2
oo .g 3 5 2 Latitude: 33.09006° N
RS 5 gl &1 3 Longitude: -116.96407° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ o2 2 o2 o L2
£ cl2e [} >Z | Z =
55l 5 |8%|e|¢f
o |a|n n xZ| @ |O Lithologic Description
7_‘1-‘) GRANITIC ROCK: sub-angular, black, gray, and white, wet
— s's|  water production approx. 100 gpm
v
1 T
4 oY
T
&
215 Y . -
J'7\| water production approx. 30-40 gpm, hard drilling
- v
T
T
1 T
. i
220 g
T,V quartz 85%, mafics 15%
. T
] S
o
o
- o
225 S
S 2 v-=J| quartz 60%, mafics 40%
4 E '3 angular grains
g J'/| water production approx. 50-75 gpm
12 S
10 (A
> PASY
S VI
43 KRN
4 Y
230 < AN
30 (7| quartz 40%, mafics 60%
. ‘\-'\'/‘\ water color change from brown to gray
Ve[ water production approx. 40-50 gpm
o
. T
4 T
o
235
J \I/ N
4 e
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o
o
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o
o
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o
o
PROJECT NO.: 20182085 BORING LOG SP128
DRAWN BY: TC
CHECKED BY: LP
San Pasqual Valley Nested Groundwater
DATE: 1/27/2020 Monitoring Well Installation
San Diego, CA
REVISED: -




OFFICE FILTER: SAN DIEGO

PROJECT NUMBER: 20182085.012A

master_2018

gINT FILE: KIf_gint

PLOTTED: 02/18/2020 01:54 PM BY: MPalmer

2018.GLB [ _KLF_ENVIRONMENTAL LOG]

STANDARD_GINT_LIBRARY.

gINT TEMPLATE: E:KLF

Date Begin - End:

Logged By:

Hor.-Vert. Datum:

Plunge:
Weather:

1/14/2020

T.Cisney

WGS84 - NAVD88

-90 degrees

Sunny

Drilling Company: Cascade BORING LOG SP128
Drill Crew: John, Thomas, Javier
Drilling Equipment: GeFCO 50K Hammer Type: Auto

Drilling Method:

See Drilling Method Column

Exploration Diameter: 12 in. O.D.

FIELD EXPLORATION

Depth (feet)
Drilling Method
Sample Type

Sample Number

Recovery
(NR:

No Recovery)

PID / FID (ppmv)

Latitude: 33.09006° N
Longitude: -116.96407° W
Surface Condition: Bare Earth

Graphical Log

Lithologic Description

Air Rotary Casing Hammer

270

275+

GRANITIC ROCK: sub-angular, black, gray, and white, wet

water production approx. 10-20 gpm

water production varying from 250 to 260 feet

quartz 40%, mafics 60%
minor orthoclase present (pink grains)

quartz 50%, mafics 50%

water production consistent to end of hole 75-100 gpm
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Date Begin - End: 1/14/2020 Drilling Company: Cascade BORING LOG SP128
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
o 5 §|
2le £ gl a |2 Latitude: 33.09006° N
RS 5 gl &1 3 Longitude: -116.96407° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ | ol 2@ so| @ | &
s|2lgl & |83 =|%
g|=|§ & szl ole
o |a|n n xZ| @ |O Lithologic Description
-3 GRANITIC ROCK: sub-angular, black, gray, and white, wet
[
S
i Ve
N N
S
T
285 Y
N N
A
A
i Ve
] T
290 S
2
1 N
£ PARY:
4 € T
© AN
£ DAY
j=2) \I 4 N
1< DAY
2 e
40 DAY
> S
S AN
2954 2 JZ, .
c -0 quartz 40%, mafics 40%, other 20%
1< S
A
i Ve
N N
A
T
300 Y
_ S
S
S
i Ve
- T
S
305— PASY .
Vi, quartz 40%, mafics 50%, other 10%
i Ve
B GROUNDWATER LEVEL INFORMATION:
The borehole was terminated at approximately 307 ft. below ground surface. ¥ Groundwater was observed at approximately 84.5 ft. below ground
E surface during drilling.
GENERAL NOTES:
310 The boring was backfilled with sand and pipe on January 14, 2020.
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Date Begin - End: 1/30/2020 - 2/03/2020 Drilling Company: Cascade BORING LOG SP129
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
o 5 §|
Sle £ 3l 2|2 Latitude: 33.08769° N
RS 5 gl & |2 Longitude: -116.99452° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ | ol 2@ so| @ | &
128 & |83 = |%
g|=|§ & gz| o |8
o |a|n n xZ| @ |O Lithologic Description
1.F1] Silty SAND (SM): fine to medium-grained, strong brown (7.5YR 5/6), moist
5 . .
minor mica present
10— .
becomes light brown (7.5YR 6/3)
] gravel up to 1"
157 g becomes dark brown (10YR 3/3), increase in moisture
4 €
£ minor clay present, no gravel
12
3
4 O
2 gravel up to 1/4"
4 %3
4
20 < - .
becomes yellow brown (10YR 3/4), with minor clay and gravel up to 1/2
i | Lean CLAY with Sand and Gravel (CL): yellow brown, moist to wet, micaceous
25—
30—
i Gravelly SAND with minor clay (SP). fine to coarse-grained, multicolor, moist
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:

1/30/2020 - 2/03/2020

T.Cisney

WGS84 - NAVD88

Drilling Company: Cascade BORING LOG SP129
Drill Crew: John, Thomas, Javier
Drilling Equipment: GeFCO 50K Hammer Type: Auto

Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
- 5 B B
Sla 2 2l al|g Latitude: 33.08769° N
RS 5 gl &1 3 Longitude: -116.99452° W
Qo [=|= P4 EI =) © Surface Condition: Bare Earth
~ | ol <@ [} 2 o Q
s |lgle o 37| = | &
g|=|§ & gx|lo|cg
o |a|n n xZ| @ |O Lithologic Description
/] Sandy Lean CLAY (SC): fine to coarse-grained, dark yellowish brown (10YR 3/4), moist, micaceous
40
AVARE | Poorly Graded SAND (SP): fine to coarse grained sand and fine grained gravel, sub-angular to sub-round,
multicolor, wet
45—
i water production: 20-30 gpm
50 5
£
4 €
©
I
12
i e P :-_' Poorly Graded GRAVEL with Sand (GP): fine to coarse-grained, sub-angular, wet, gravel up to 2"
_ E )"& water production: 40-50 gpm
55 < .
6071 gravel up to 3"
i | Poorly Graded SAND and GRAVEL (SP): fine to coarse-grained Sand and fine to medium grained gravel,
- sub-angular, multicolor, wet
65—
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Date Begin - End: 1/30/2020 - 2/03/2020 Drilling Company: Cascade BORING LOG SP129
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
o 5 B B
Sle £ 3l 2|2 Latitude: 33.08769° N
RS 5 gl &1 3 Longitude: -116.99452° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ | ol <@ o 2 o Q
s |lgle o 37| = | &
g|=|§ & gx|lo|cg
o |a|n n xZ| @ |O Lithologic Description
\ Poorly Graded SAND and GRAVEL (SP): fine to coarse-grained Sand and fine to medium grained gravel,
- [ sub-angular, multicolor, wet
water production 50-75 gpm
T | quartz and biotite/mafic grains
75— .
gravel up to 2", more coarse material
80— .
water production: 50 gpm
i water production: 100 gpm
- becomes less coarse, silt present
85 5 .
g water production: 50-75 gpm
- g more coarse grained material, no silt
3
4o
f
il
4 9o
4
2 .
water production: 20-30 gpm
- less gravel, more sand
%7 HIGHLY WEATHERED GRANITIC ROCK: fine to coarse-grained, angular, multicolor, wet
100
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Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
- o} o| g
Slo £ 3l 2|2 Latitude: 33.08769° N
RS 5 gl &1 3 Longitude: -116.99452° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ | ol @ g9 2
£ |g|e = 3t | = | &
g|=|§ & szl ole
o |a|n n xZ| @ |O Lithologic Description
HIGHLY WEATHERED GRANITIC ROCK: fine to coarse-grained, angular, multicolor, wet
g water production: 40-50 gpm
110
115 TN -
-3 GRANITIC ROCK: black and white, wet
[
T
i ‘\'_\'j‘\ quartz: 70%
i | mafics:30%
V'l water production: 5-10 gpm
T
120 5 T2 swi ill bi
g s'\Zy|  switch to rock hammer drill bit
4 E T
T AN
j=2) \I 4 N
1€ DAY
3 K
40 DAY
> KRS
S AN
4 © (K4
2 PR
| 2 (R
125 Vil quartz: 50%
- viov| mafics: 50%
»--»| water production: 20-30 gpm, water is very muddy and brown
- (R4
S
A
1 T
130 523 water production: 0-5 gpm
[
S
i Ve
| Ve
A
T
1357 ‘\'_\'j‘\ quartz: 60%
i /| mafics: 40%
A
A
i Ve
| Ve
G
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OFFICE FILTER: SAN DIEGO

PROJECT NUMBER: 20182085.012A

master_2018

gINT FILE: KIf_gint

PLOTTED: 02/18/2020 01:54 PM BY: MPalmer

2018.GLB [ _KLF_ENVIRONMENTAL LOG]

STANDARD_GINT_LIBRARY.

gINT TEMPLATE: E:KLF

Date Begin - End:

Logged By:

Hor.-Vert. Datum:

Plunge:
Weather:

1/30/2020 - 2/03/2020

T.Cisney

WGS84 - NAVD88

-90 degrees

Sunny

Drilling Company:

Cascade

BORING LOG SP129

Drill Crew:

John, Thomas, Javier

Drilling Equipment:

GeFCO 50K Hammer Type: Auto

Drilling Method:

See Drilling Method Column

Exploration Diameter: 12 in. O.D.

FIELD EXPLORATION

Depth (feet)
Drilling Method
Sample Type

No Recovery)

Latitude: 33.08769° N
Longitude: -116.99452° W
Surface Condition: Bare Earth

Sample Number
Recovery

PID / FID (ppmv)
Graphical Log

(NR

Lithologic Description

Air Rotary Casing Hammer

165—

170

GRANITIC ROCK: black and w
quartz: 40%
mafics: 60%
very little recovery, inject water

quartz: 50%
mafics:40%
other: 10% (orthoclase)

water production: 5-10 gpm

quartz: 70%

mafics: 20%

other: 10%

water production: 5-10 gpm

hite, wet

DRAWN BY:

CHECKED BY:

REVISED:

PROJECT NO.: 20182085

DATE: 1/27/2020

TC

BORING LOG SP129

LP

San Pasqual Valley Nested Groundwater
Monitoring Well Installation
San Diego, CA




OFFICE FILTER: SAN DIEGO

PROJECT NUMBER: 20182085.012A

master_2018

gINT FILE: KIf_gint

PLOTTED: 02/18/2020 01:54 PM BY: MPalmer

2018.GLB [ _KLF_ENVIRONMENTAL LOG]

STANDARD_GINT_LIBRARY.

gINT TEMPLATE: E:KLF

Date Begin - End:

Logged By:

Hor.-Vert. Datum:

Plunge:
Weather:

1/30/2020 - 2/03/2020

T.Cisney

WGS84 - NAVD88

-90 degrees

Sunny

Drilling Company: Cascade

Drill Crew: John, Thomas, Javier

BORING LOG SP129

Drilling Equipment: GeFCO 50K Hammer Type: Auto

Drilling Method: See Drilling Method Column

Exploration Diameter: 12 in. O.D.

FIELD EXPLORATION

Depth (feet)
Drilling Method
Sample Type

No Recovery)

Latitude: 33.08769° N
Longitude: -116.99452° W
Surface Condition: Bare Earth

Sample Number
Recovery

PID / FID (ppmv)
Graphical Log

(NR

Lithologic Description

Air Rotary Casing Hammer

200

205

GRANITIC ROCK: black and white, wet

excavating as more fine-grained material

material and water became very muddy, very little sample recovery

water production: 5-10 gpm

getting little recovery, water production 0-5 gpm
fine grained material clogging the drill bit and cyclone

PROJECT NO.: 20182085

DRAWN BY: TC

BORING LOG SP129

CHECKED BY: LP

DATE: 1/27/2020

REVISED: -

San Pasqual Valley Nested Groundwater
Monitoring Well Installation
San Diego, CA




OFFICE FILTER: SAN DIEGO

PROJECT NUMBER: 20182085.012A

S}ANDARD GINT_LIBRARY.

master_2018

gINT FILE: KIf_gint

PLOTTED: 02/18/2020 01:54 PM BY: MPalmer

2018.GLB [ _KLF_ENVIRONMENTAL LOG]

gINT TEMPLATE: E:KLF

Date Begin - End: 1/30/2020 - 2/03/2020 Drilling Company: Cascade BORING LOG SP129
Logged By: T.Cisney Drill Crew: John, Thomas, Javier
Hor.-Vert. Datum: WGS84 - NAVD88 Drilling Equipment: GeFCO 50K Hammer Type: Auto
Plunge: -90 degrees Drilling Method: See Drilling Method Column
Weather: Sunny Exploration Diameter: 12 in. O.D.
FIELD EXPLORATION
=S| =~
o 5 §|
Slo £ 3l 2|2 Latitude: 33.08769° N
RS 5 gl &1 3 Longitude: -116.99452° W
Qo [=|= P4 S =) © Surface Condition: Bare Earth
~ | ol 2@ s o |8
s |£lg = 3| = | &
BIE|5 & [sz|o |8
o |a|n n xZ| @ |O Lithologic Description
v-=7| GRANITIC ROCK: black and white, wet
— s's|  hole collapsed to 185", re-drill using the tricone roller bit
o
18 N
£ VAR
4 € 2
© AN
I DAY
o \I 4 N
1< AR
8 ket
215 9 A
k] AV
4 O [
© VAR
Ve
4 Ve
220 GROUNDWATER LEVEL INFORMATION:
The borehole was terminated at approximately 219 ft. below ground surface. ¥ Groundwater was observed at approximately 42 ft. below ground
. surface during drilling.
GENERAL NOTES:
— The boring was backfilled with sand and pipe on January 30, 2020.
225—
230
235
240—
PROJECT NO.: 20182085 BORING LOG SP129
DRAWN BY: TC
CHECKED BY: LP
San Pasqual Valley Nested Groundwater
DATE: 1/27/2020 Monitoring Well Installation
San Diego, CA
REVISED: -
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PARTICLE SIZE DISTRIBUTION REPORT
Report Number: CB201028.0002A

Service Date: 02/03/20 1355 E Cooley Dr, Ste C
Report Date: 02/03/20 Colton, CA 92324-3954
Task: 1 - Escondido Well #2 SP129 909-824-7311
Client Project

Cascade Drilling Casacde: Misc Labratory Testing

Attn: Chris Neal 1333 W 13th Street

1333 W 13th St Upland, CA

Upland, CA 91786
Project Number: CB201028

Sample Information Laboratory Test Data
Test Method: ASTM D422
Sample Type: Bulk Method: NA
Sample Location: Escondido Well #2 @ 90' Atterberg Limits:
Sample Description:  Soil Sample Preparation: Oven Dried
Sieving Method: Single Sieve-Set Sieving
Sieve  Percent  Spec.* Pass
Size Finer X=Fail . . L .
“ : ( ) Particle Size Distribution
1/2" 100 & L o oc2o o 898
b bAatiIo ce ¥ ¥ §2F f ¥ 8§
3/8" 100 100 L IR I B 4 *\ T NS B R 0
#4 %9 90 ' § \ : § § 10
#10 68 8 : : : \ § : 20
wo 4 & IR E ; &
#40 19 g 60 40 3
i : : : :\ : : §
£ 50 : : : - : : 50 2
#50 13 z s JIRRNIIIE z ;
[ . . . ] . . o
#100 6 & 40 : : : X : : 60 @
#200 4 % ; : T ; ; °
20 80
10 90
0 : : : ! : . 100
100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
% Cobbl % Gravel - 1.2 % Sand - 95.2 % Fi
o LLobbles Coarse Fine Coarse Medium Fine o Fines
0.0 0.0 30.9 491 15.2 3.6
D =172 D_=0.77 D =0.22 C=16 P =78 FM =
* 60 30 10 c u
Comments:
Services:
Terracon Rep.: Client
Reported To:

Contractor:
Report Distribution: . /‘—in
(1) Cascade Drilling, Chris Neal Reviewed By: Eai

Thomas Remmel
Laboratory Manager

Test Methods:

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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PARTICLE SIZE DISTRIBUTION REPORT
Report Number: CB201028.0002

Service Date: 02/03/20 1355 E Cooley Dr, Ste C
Report Date: 02/03/20 Colton, CA 92324-3954
Task: 1 - Escondido Well #2 SP129 909-824-7311
Client Project

Cascade Drilling Casacde: Misc Labratory Testing

Attn: Chris Neal 1333 W 13th Street

1333 W 13th St Upland, CA

Upland, CA 91786
Project Number: CB201028

Sample Information Laboratory Test Data
Test Method: ASTM D422
Sample Type: Bulk Method: NA
Sample Location: Escondido Well #2 @ 70' Atterberg Limits:
Sample Description:  Soil Sample Preparation: Oven Dried
Sieving Method: Single Sieve-Set Sieving
Sieve  Percent  Spec.* Pass
Size Finer X=Fail . . L .
“ : ( ) Particle Size Distribution
3/4" 97 & : o oco o 898
B = T - X 90 < - NSO F © — o
© M N+~ «— ™M «— ™ I* H* # H H F* H*# #H
1/2" 96 100 T T |.. T |.\‘\ T T 0
3/8" 95 90 : : \\ 10
#4 92 80 : : \ 20
#10 83 70 30
#16 75 5 60 40 3
i : : : i \ : : §
£ 50 : : : - : : 50 2
#40 3 z s [T 1[N z
#50 20 & 40 : : T \ : 60 3
moo 7 ° SR A N &
#200 3 20 E E T E '\ E %
10 . . 90
: : N N
0 100
100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
% Cobbles % GraveI—S..Z % S.and—88A3 . % Fines
Coarse Fine Coarse Medium Fine
0.0 3.1 52 8.6 50.3 295 3.4
D _ =0.80 D_ =0.39 D =0.18 cC =11 P =44 FM =
* 60 30 10 c u
Comments:
Services:
Terracon Rep.: Client
Reported To:

Contractor:
Report Distribution: . /‘—in
(1) Cascade Drilling, Chris Neal Reviewed By: Eai

Thomas Remmel
Laboratory Manager

Test Methods:

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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Downhole Geophysical Reports
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Cascade Drilling

PACIFIC
PROJECT Kleinfelder Project No. 20182085.012A SURVEYS
LOCATION i . .
oo e Acoustic Borehole Televiewer
PROJECT NO.
WELL SP128
Date 01/21/2020
LEGEND
ination:  11.42d
Feet bgs = Feet below ground surface < Open Fracture DECI"Tatm:. frl 4 :‘9"9:5 East
ft = feet or foot < Closed Fracture Azimuth: - True Nort
Depth Tool TravelTime Tadpole Tool Amplitude Rose Diagram Polar Projection 3D Log
1 N ! ‘
1ft:50ft 0° 90° 180° 270° 0° O 90 0° 90° 180° 270° 0° Azimuth - Absolute (Count) Walff Plot - LH - Frecture _:|0°

Caliper - avg from TravelTime  Slab Projection
L 1 |

4 in 8 0° 180°

213

215

218

220

223

225

228

230

233

235

238

240

Wulff Plot - LH - Fracture
Depth: 188.89 [ft] to 307.30 [ft]

243 Azimuth - Absolute (Count)

245

248

250

180°

Components: Azimuth
Counts: 51.00
Mean (3D): 77.99 Counts Dip[deg] Azi[deg]
Min: 0.09 Mean 51 19.04 77.99

Max: 352.19 o 30 2025 77.88
> 21 17.89 7859

253

255

258

260

263

265

268



JLippman
Text Box
SP128


270

273

275

278

280

283

285

288

290

293

295

298

300

303

305

308
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Flowmeter Log Analysis: Pacific Surveys

Company: Cascade Drilling Well: SP128
1/21/2020
Sample Flow Time .
Zone Sample Zone Depth | (GPM) (min) AnaIVSIS Of Flowmeter Data
(ft) Raw Data Sample Zone Depth
1 190.0 0.02 16:29:14
2 190.0 0.02 16:32:26 Flow (gpm)
3 200.1 0.02 16:34:13 -0-20 -0.10 0.00 0.10 0.20
4 200.1 0.02 16:34:59 190 =
5 2116 0.02___[17:27:00 2 —
6 212.4 0.02 17:25:47 -,g_ 235
7 224.2 0.19 16:39:52 8 o3 u Flow (GPM)
8 229.2 0.14 16:43:05 g 257
9 229.2 0.15 16:43:49 N 570
10 235.1 0.12 16:46:28 2281 —
11 235.1 0.12 16:47:24 8 290
12 243.4 0.13 16:49:56 304 —
13 243.4 0.14 16:50:40
14 250.3 0.14 16:53:20
15 250.3 0.13 16:54:34
16 257.0 0.13 16:56:02 Heat-Pulse flowmeter data from borehole in fractured - rock aquifer
17 257.0 0.12 16:58:18 Flow was measured with pumping condition.
18 270.2 0.09 17:01:08
19 270.2 0.09 17:01:53 The minimum threshold of the tool is 0.035 GPM. Flow rate of 0.035 GPM and below should
20 277.4 0.05 17:04:10 be considered as Zero Flow.
21 277.4 0.05 17:06:02
22 281.2 0.08 17:07:58
23 281.2 0.08 17:08:55
24 290.0 0.09 17:12:17
25 290.0 0.09 17:13:07
26 300.3 0.10 17:15:34
27 300.3 0.10 17:18:03
28 304.5 -0.02 17:19:47

www.pacificsurveys.com
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Cascade Drilling

PACIFIC
PROJECT Kleinfelder Project No. 20182085.012A SURVEYS
LOCATION  Escondido, CA Acoustic Borehole Televiewer
PROJECT NO.
WELL SP129 GPs:33.0876 -16.9945
Date 02/04/2020
LEGEND p
Declination: 1142 d E
Feet bgs = Feet below ground surface Open Fracture egatlot:' T Neg::s st
ft = feet or foot <" Closed Fracture i True O
Depth TravelTime Tadpole Amplitude Rose Diagram Polar Projection 3D log
| L 1 [
1f:20ft 0o go°  180° 270° 0° O 90 0° 90° 180°  270°  O° Azimuth - Absolute (Count) Wulff Plot - LH - Fracture 0°

Caliper - avg from TravelTime  Slab Projection
L 1 |

1
4 in 8 0° 180°

"
i

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138
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139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

Wulff Plot - LH - Fracture
Depth: 107.34 [ft] to 218.10 [ft]

Azimuth - Absolute (Count)

161 0°

162

163

Components: Azimuth
Counts: 22.00
Mean (3D): 34.78
Min: 0.79
Max: 356.56

164

Counts Dip[deg] Azi[deg]
Mean 22 2227 34.78

° 5 40.95 35.37
> 17 17.22  28.40

165

166




167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

S ph s
B Te)

.

L
£,

Vi
}‘:' d




195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

21

212

213

214

215

216

217

218




Flowmeter Log Analysis: Pacific Surveys

Company: Cascade Drilling Well: SP129
2/4/2020
Sample Flow Time .
Zone Sample Zone Depth | (GPM) (min) AnalySIS Of Flowmeter Data
(ft) Raw Data Sample Zone Depth
1 124.746 -0.03202 [11:52:29
2 124.746 0.03494 [11:53:19 Flow (gpm)
3 124.746 0.035325 [11:54:32 -0.2 -0.1 0 0.1 0.2
4 124.746 -0.03215 |11:55:45 125 ]
5 129.95 0.035768 [11:57:34 g 130 —
6 129.95 0.035276 |11:59:30 £ 143 ]
7 129.95 0.035325 |12:00:19 & 148 _ = H Flow (GPM)
8 129.95 -0.03261 [12:00:19 @ 157 L B=
9 133.528 0.035325 [12:02:19 § 184 —F
10 133.528 0.036121 |12:03:18 s 197 =
11 133.528 0.035228 [12:04:15 5 208 —
12 133.528 -0.03233 |12:04:15 216 =
13 142.935 0.03557 |12:05:54
14 142.935 0.035325 |12:06:44
15 142.935 0.035669 |12:08:16
16 142.935 0.035374 (12:10:32 Heat-Pulse flowmeter data from borehole in fractured - rock aquifer
17 142.935 0.037715 [12:12:56 Flow was measured under non pumping condition.
18 142.935 0.035325 |12:16:57
19 147.864 0.035768 |12:18:52 The minimum threshold of the tool is 0.035 GPM. Flow rate of 0.035 GPM and below should
20 147.864 0.057848 |12:19:47 be considered as Zero Flow.
21 147.864 0.04136 |12:20:47
22 147.864 -0.04108 [12:21:36
23 152.267 0.037549 [12:22:39
24 152.267 0.037007 |12:23:20
25 157.046 0.038277 |12:24:19
26 157.046 0.036637 |12:25:07
27 177.912 0.036795 |12:26:21
28 183.616 -0.03322 [12:28:26
29 183.616 -0.03233 [12:28:26
30 183.616 0.035083 [12:29:08
31 183.616 0.035325 |12:29:54
32 183.616 -0.03224 |12:29:54
33 187.169 0.03607 [12:31:25
34 187.169 -0.03351 [12:32:15
35 193.149 0.035325 [12:33:23
36 193.149 0.035521 |12:33:59
37 197.152 0.043605 |12:34:51
38 197.152 0.039576 |12:35:37

www.pacificsurveys.com
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39 200.104 0.038163 [12:36:41
40 200.104 -0.03736 [12:37:29
41 204.633 0.036326 [12:38:48
42 204.633 -0.0327 [12:39:38
43 207.985 0.049068 [12:41:13
44 207.985 0.03805 [12:41:55
45 212.113 0.035969 [12:42:57
46 212.113 -0.03256 [12:42:57
47 212.113 0.037715 [12:43:41
48 215.941 0.035374 [12:44:39
49 215.941 0.035768 [12:45:22
50 216.867 0.035325 [12:46:47
51 216.867 0.035228 [12:47:33

Pacific Surveys

www.pacificsurveys.com
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41N
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0.17
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0.66
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61N 1S
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2.51
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pmg¢

CASCADE DRILLING

ent / Purge Record

013 Site CFf‘/ O{SA/\D(CCI o

wen 1.p.# SP128C Bster Lerel T.0C. 89,00 _Ft. Totl Depthm
Set Up \\elIDia._a'_ln. W ater Column Height Ft. Casing V olume Gal.
B. T.D. TW | OTHER .
e Pl.?lfGLI::D TEME S»)\? ' PH TUR Do |9/L TS | 0L w. L
e
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T.0.C, - Top of Casing
VOLUME: GAL. PFR

2IN=0.17
3 IN=0.38

LINJFT.

4 IN.=0.66

6IN. 1.5
BIN. 251

CASCADE DRILLING

Development / Purge Record

pate_ Y2929 proecrs_1[2-19- (593 sie_So Faurs
well1.p.# SPL28C 7 water Level T.0O.C. Ft.  Total Depth Ft.
Set Up Well Dia. } In. Water Column Height Ft. Casing Volume Gal.
T . . URB. | T.D. DPTW | OTHER
IME . S;éJED TEMP )C{ON pH T o Yl el L

3205 [29p~ |2D. 0.05/ 1768 | 70.7 | 5-7e|0.qre| 17 (2372
/3707 a4 Py DoV — 94.00
Bico g0 125194106031 7.7/ 5%. € 1/0-07 10-¢23 L /2
/3715 29.10 | 0.65b | 7-6¢ |28.3 192-29 |o.909 | 7 P02
/3:30| 90199 3¢].08 | 7.2 (/0.5 |26C loLie] 7 q¢-01
[3: 23 ra.0d 0 poyp JFoFY¥ b femm— |Sereen -————-7 o
/3:25 700 [0l § [0bel [ 7.1 |33.€|5.9¢6 lo.¢23-| [ \ZLLEE
/3:3e | o 121.93|0.650| 765 %// Y. S 7 04yt | o |9¢12.
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Public Works Department Monitoring Wells Installation — San Pasqual Valley
CM&FS-Surveys Groundwater Basin

cher: K. Pawlowski
cHaN: A. Weber

12004732 1of1

02/21/2020

PAGE:
SURVEY DATE:

WORK ORDER:
INDEX:

INSTRUMENT:
CADD:

THE COORDINATES SHOWN HEREON ARE INTENDED FOR THIS PROJECT ONLY. DO NOT PRESUME THAT
THEY ARE OF SUITABLE ACCURACY FOR USE IN EXTENDING THE BASE CONTROL NETWORK

FIELD SURVEY NOTES

Pt. # Northing Easting Elevation Feature Description

1005 1976329.53 6333668.14 382.69 MISC_POINT_FEAT (S)TOP PVC @NOTCH ON NORTH RIM
1006 1976329.45 6333668.40 382.67 MISC_POINT_FEAT (D)TOP PVC @NOTCH ON NORTH RIM
1007 1976330.13 6333671.15 380.26 SPOT_ELEV_DIRT GROUND/DIRT

1008 1976330.22 6333670.79 380.59 SPOT_ELEV_CONC COR CONC PAD

1009 1976331.99 6333667.37 380.62 SPOT_ELEV_CONC COR CONC PAD

1010 1976328.59 6333665.58 380.58 SPOT_ELEV_CONC COR CONC PAD

1011 1976326.81 6333669.04 380.57 SPOT_ELEV_CONC COR CONC PAD

1012 1976326.61 6333669.31 380.18 SPOT_ELEV_DIRT GROUND/DIRT

1013 1976328.69 6333665.30 380.29 SPOT_ELEV_DIRT GROUND/DIRT

1014 1976332.30 6333667.16 380.34 SPOT_ELEV_DIRT GROUND/DIRT

2004 1977144.41 6342955.39 41445  MISC_POINT_FEAT (D)TOP PVC @NOTCH ON NORTH RIM
2005 1977144.32 6342955.64 41446  MISC_POINT_FEAT (S)TOP PVC @NOTCH ON NORTH RIM
2006 1977144.55 6342955.67 414.39  MISC_POINT_FEAT (MED)TOP PVC @NOTCH ON NORTH RIM
2007 1977146.46 6342957.35 41250 SPOT_ELEV_CONC COR CONC PAD

2008 1977146.23 6342953.45 41255 SPOT_ELEV_CONC COR CONC PAD

2009 1977142.37 6342953.70 412.62 SPOT_ELEV_CONC COR CONC PAD

2010 1977142.53 6342957.60 41254  SPOT_ELEV_CONC COR CONC PAD

2011 1977142.56 6342957.90 41225 SPOT_ELEV_DIRT GROUND/DIRT

2012 1977146.51 6342957.61 412.17  SPOT_ELEV_DIRT GROUND/DIRT

2013 1977146.10 6342953.07 412,17  SPOT_ELEV_DIRT GROUND/DIRT

2014 1977142.42 6342953.28 41224  SPOT_ELEV_DIRT GROUND/DIRT

Pt #s 1005 — 1014 = Location #1

Pt #s 2004 — 2014 = Location #2

12004732 San Pasqual Monitoring Wells Coordinate List.docx.Docx
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